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Introduction
Yeast ribonucleases are found in the ribosomal fraction [1] and in the postribosomal supernatant [2] , In contrast to the free ribonuclease activity, the ribo some-bound ribonuclease activity increases during the growth of yeast [3, 4] . Stärk and Jaenicke [5] suggested that the ribosomal ribonuclease is induced by oxygen after consumption o f glucose, depending on the intact and coupled respiratory chain in the mitochondria.
In the present report we show that the induction of the ribosomal ribonuclease is actually due to a lack of glucose, and is not dependent on respiration.
Ribosomes were prepared according to the m eth od described by Schulz-Harder and Lochmann [7] , Yeast cells were suspended in buffer A containing 30 m M Tris-HCl, pH 7.5, 200 m M KC1, 5 m M MgCl2, 0.25 m M EDTA, 6 m M 2-mercaptoethanol and 20% (v/v) glycerol. The cell suspension (5 g/20 ml) was poured into a French Pressure Cell (American In strument) and frozen in an ethanol/dry ice bath. The frozen mixture was then forced through the outlet (inside diam eter 1.4 mm) at a pressure of 200001b/ inch2. Following the disruption of the cells, the homogenate was centrifuged for 10 min at 18000x# in a Sorvall centrifuge. The postmitochondrial super natant was m ade 1% in Brij 58 (Serva, Heidelberg, Germany). 20 ml portions of this supernatant were layered on sucrose cushions of 14 ml of 1 M sucrose in buffer A. After centrifugation for 18 h at 131000x0 in a SW 27 rotor at 2 °C the supem atants were removed by aspiration, the pellets were quickly rinsed with distilled water, and dissolved in buffer A having 50 m M KC1.
Ribosomal RNA (rRNA) was prepared from yeast ribosomes according to the m ethod o f Brawerman [8] . The rRNA was denatured by incubation with glyoxal [9] and was characterized by size after elec trophoresis on 1.5% agarose gels. As shown in Fig. 1 , the rRNA, used as endogenous substrate in the autodegradation assay (see below), was not de graded by the ribonuclease during the preparation
Materials and Methods
The tetraploid strain 2200 of Saccharomyces cere visiae [6] was used. The cells were grown in a medium containing 0.5% pepton, 1% Difco yeast extract and 4% glucose at 30 °C, and harvested in the fermentative growth phase.
For the induction of the ribonuclease, the cells were washed with distilled water at 0 °C and then incubated in induction m edium consisting o f 0.5% pepton, 1% Difco yeast extract and 0.05% glucose at 30 °C for 4 h. Growth was followed by m easurem ent of the turbidity at 525 nm. Cycloheximide and antim ycin were obtained from Serva (Heidelberg, Germany).
Results and Discussion
In accordance with the results of Stärk and Jaenicke [5] , we have also found that the decrease of the glucose concentration during growth o f yeast is ac companied by an increase in the ribosom al ribo nuclease activity (Fig. 2) . In order to elucidate whether the shortage of glucose is responsible for the increase of the ribonuclease activity, glycolytic grow- ing yeast cells (m edium containing 4% glucose) were transferred to m edia with various glucose concentra tions. Ribosomes derived from cells incubated in a m edium containing 0.5% glucose had the highest ribonuclease activity, while cells incubated without glucose possessed ribosomes with low ribonuclease activity, as is indicated in Table I . For further in vestigations, a m edium with 0.05% glucose was used, because no growth of yeast was detectable and the induction of ribonuclease was sufficient.
The increase of ribonuclease activity during growth of yeast could be due to an activation of ribonuclease or to newly synthesized enzyme mole cules. The com plete inhibition of the induction by cycloheximide (Fig. 3) let us infer that the ribo nuclease is newly synthesized after the withdrawal of glucose. Table I It is well known that many yeasts show m arked im pairm ent of respiratory capability when glucose is abundant in the medium [10] . Cells of Saccharomyces cerevisiae change from the glycolytic to the aerobic metabolism when the glucose concentration falls below a critical point [11] , and it could be argued that the induction o f the ribonuclease is coupled with this change. By inhibition o f the induction of ribonuclease with 2,4-dinitrophenol, the synthesis of the enzyme was shown to be connected with the intact and coupled respiratory chain [5] . However, since 2,4-dinitrophenol affects, in addition to the electron transport chain in the m itochondria, the up take of cytosine [12] and purines [13] as well as the proton gradient at the cell-membrane [14] , it is dif ficult to envisage a direct connection between induc tion o f the ribonuclease and respiration. To analyse this problem more critically, we incubated yeast cells under conditions of incubation with 2 ng/ml anti mycin, which inhibits aerobic growing yeast in a m edium containing 0.5% pepton, 1% Difco yeast ex tract and 3% glycerol (Fig. 4) . In Fig. 5 it is de monstrated that antimycin does not affect the induc tion of the ribonuclease. Sim ilar results could be obtained if oligomycin was substituted for antimycin (data not shown). Thus, the synthesis of the ribo nuclease during the change of yeast cells from the fermentative to the aerobic growth phase is due to a lack of glucose and does not depend on respiration.
